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ABSTRACT 
This study describes the floristic diversity artd végétation of the Minkébé area 

in North East Gabon, an area hitherto poorly known. A total area of 290 ha 

was completely surveved for trocs > 70 cm dbh. A derailed inventory for trees 

>10 cm dbh of a 3 ha plot was conducted. Many new records cottld be 

added to the existing checklist. Spatial distribution of the major species is 

presented as well as a preliminary végétation typology. Attention is given to 

the ecological and successional status of the tree species with spécial emphasis 

on Gilbertiodendron dewevrei. Comparions are ntade with data on forest 

composition in Gabon from varïous authors. 

RÉSUMÉ 
La diversité floristique et la végétation de la région de Minkébé au Nord-Est 

du Gabon, une région très peu connue jusqu'à maintenant, sont étudiées. 

Une surface totale de 29U ha a été complètement explorée pour des arbres > 

70 cm dbh. Un inventaire détaillé des arbres > 10 cm dbh a été également 

réalisé sur une surface de 3 ha. Beaucoup d'espèces ont été ajoutées à la liste 

systématique existante. La distribution spatiale des espèces dominantes est 

présentée, de même qu’une typologie préliminaire de la végétation. La posi¬ 

tion écologique et sylvigénétique des espèces arborescentes est signalée en 

accordant une attention spéciale à Gilbertiodendron dewe-vm. Des comparai¬ 

sons sont effectuées avec les données fournies par plusieurs autres études trai¬ 

tant de la composition forestière au Gabon. 
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INTRODUCTION 

This paper présents part of the results of the 

floristic and végétation inventories of a multi-dis- 

ciplinary study in the Minkébé area, North East 

Gabon, within the Framework of the WWF pro- 

gram for Gabon. 

Information on the végétation of North East 

Gabon is rather scarce. According to WHITE 

(1983) the forests of Gabon are part of the 

Guineo-Congolian régional centre ol endemism. 

The forest in the North East of Gabon bclongs to 

the mixed moist semi-evergreen Guineo- 

Congolian forest type (WllITE 1983). Though the 

prévalent végétation is moist semi-evergreen forest 

of mixed composition, smatl islands of single- 

dominant forest are also tound scattered throu- 

ghout. The upper stratum of single-dominant 

forest is uniform and dense, usually 35-45 m high 

and is composcd of a single or very few species. 

According to CaballÉ (1978) two végétation 

types can be distinguished in eastern Gabon. The 

first otte cailed “forêt dense à tendance semi- 

caducifoliée'' with Pycnanthus angolensis, Penta- 

clethra eervcldeana, Terminalia superba and Tri- 

plocbiton scleroxylon. The second type cailed 

“forêt dense humide sempervirentc” with Scypho- 

cephalutn ochocoa, Pycnanthus angolensis, Penta- 

clethra eetveldea.net-, Ce/tis spp., Gilletiodendran 

pierreanum and Gilbertipdendron dewevrei. The 

last species forms single-dominant forest islands. 

The quantitative importance of Burseraceae, 

Irvingiaceae, and Olacaceae is far less than in the 

west of the country (e.g. absence of okoumé, 

Aucournea klaineana), whereas the importance of 

Mimosaceae and Papilionaceae increases towards 

the east of Gabon. 

In 1966 a forest inventory was carried out in 

the Bélinga mountains 50 km sourheast of the 

Minkébé area (AUBREVILLE 1967; HALLE et al 

1967). REITSMA (1988) gives a detailed quantita¬ 

tive ecologital inventory of four one-hectare 

plots of undisturbed lowland forest in Gabon. 

One of his plots is located at Ekobakoba, south 

of Bélinga and southeast of Makoukou (Fig. 1). 

Floristically North East Gabon has been descri- 

bed in 6 checklists (Halle 1964, 1965; Halle 

& Le Thomas 1967, 1970; Hladik & Halle 

1973; Florence & Hladik 1980). 

METHODS 

Fieldwork 

The basecamp was situated on a high bank of 

the Sing river, at 1°30’N, 12°48’E. A line survey 

was conducted with an orientation of 80 grads 

and 280 grads (Fig. 1). Within the transect two 

surveys were carricd out, onc of trees > 70 cm 

dbh (diameter at breast height measured at 13m 

above ground or immediatelv above the but- 

tresses if these extend beyond 1.3 m) and a 

second coneerning trees >10 cm dbh. The field¬ 

work was carried out in 1990. 

The survey of rrees > 70 cm dbh comprised an 

area with a total length of 58 km and was 50 m 

widc (surface area 290 ha), divided into 500 X 

50 m sections. The location of every tree > 

70 cm dbh was mapped, the diameter measured 

and if ncccesary a voucher specimen was collec¬ 

ter! for identification. 

The survey of trees > 10 cm dbh comprised a 

transect of 6 km length and was 5 m wide (surfa¬ 

ce area 3 ha), divided in 100 X 5 m sections. The 

locality of every tree > 10 cm dbh was mapped, 

the diameter measured and if  neccesary a vou¬ 

cher specimen was collected for identification. In 

addition also ail plants, including herbs and 

shrubs, bearing flowers and/or fruits présent on 

the transect were collected to get an impression 

of the floristic diversity. An additional floristic 

survey was carried out along rivets and streams. 

Data Processing 

The voucher specimens and a complété set of 

ail fertile herbarium specimens were sent to 

Wageningeu (Herbarium Vadense) for identifica¬ 

tion. The first set of fertile herbarium specimens 

is présent at the Herbier National CENAREST, 

Libreville, A complété listing of the species can 

be found in VAN VALKENBURG (1990) and in 

Steel (1992). 

For ail species found a diameter class distribu¬ 

tion was made and the location of main species 

along the transect drawn on scale. 

In order to ascribe an importance value to a 

family or species the relative frequency of that 

Family or species was determined by the follo- 

wing formula. 
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nurnber of individuals 
of a taxon 

Relative frequency = - X 100% 
total nuniber 
of individuals 

The quantitative data gathered in the végéta¬ 

tion survey were used for a preliminary classifica¬ 

tion of the forest végétation. For the végétation 

analysis each section vvas treated as a relevé. Not 

only the absence or présence of species was taken 

into account but aJso the abundance. The num- 

ber of individuals was transfered into the follo- 

wing classes: absent = —, 1-2 trees = t, 3-4 trees = 

2, 5-6 trees ^ 3, 7-8 ttees = 4, > 8 trees = 5. 

These data were processed using a computer 

cluster programme TWINSPAN (HlLL 1979) 

and adapted by the former Department of 

Végétation Science, Plant Ecology and Weed 

Science. Twinspan is a polythetic divisive cluster 

programme. The polythetic method means that 

divisions are made based upon ail species présent 

in the relevés, and the abundance of species is 

also taken into accounr. The resulting clusters 

were analysed and interpreted belore well defined 

végétation types could be disttnguished. With 

the computer programme Clutab, a synoptic 

table was prepared, giving frequencies on a scale 

of 5 of each species per cluster. 

Afrer a rypology of the végétation of the 500 m 

as well as the 100 ni plots was made, the large 

and the small plots were combined and compa- 

red. Using field observations, the data on diame- 

ter distribution of the various tree species, 

Fig. 1.—Map of Gabon with the location of the various research sites (adapted from Reitsma 1988). 
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diameter distribution within plots, scarcc data 

from literature about ecological requirements of 

certain tree species (e.g., CABALLÉ 1978; GÉRARD 

1960; Saint Aubin 1963; Whitr &c Abernathy 

1996) and their status in the successional process, 

insight in the forest dynamics was attempted. 

RESULTS 

Floristic diversity 

The floristic survey of the two transects in the 

Minkébé area, including riversides and a general 

collecting offlowering and/or fruiting plants, 

resulted in 655 taxa identifîed ro species level in 

89 families (van Valkenburci 1990; Steel 

1992). Many specimens could only be identifled 

to genus or family level; 214 new taxa could be 

added to the existing checklist for North East 

Gabon (Hallé 1964, 1965; Hallé & Le 

Thomas 1967, 1970; Hladik & Haï té 1973; 

Florence & Hladik 1980). An additional col¬ 

lecting trip in December 1990 has added another 

3 species to dus list of new records, although still 

a considérable number of specimens has to be 

identifled (Appendix 1). 

The survey of trees > 70 cm dbh (totalling 290 

ha) comprised a total of 1148 individuals of 113 

species in 34 families. The three most important 

families are Caesalpiniaceae (27,1%), Mimo- 

saceae (20,9%), Burseraceae (7%).—Fig. 2. The 

ten most common species are Dacryodes 

buettneri, Distemonanthns benthamianus, 

Erythrophlcurn ivorense, Gilbertiodmdron deive- 
vret, Mo >i o pet a la n t/rus pellegrimi, Cyticodiscus 

gabunemii, Pentaclethra eetveldeana, 
Piptadeniaslrum africanum, Pycnanthus 

angolensis, and Pterocarpus soyauxii, followed by 

Alstnnia bonne!, Terminalia superba, and 

Petersiantbus maaocarpm. 

The survey of trees > 10 cm dbh (totalling 3 

ha) comprised a total of 1155 individuals of 202 

species in 45 families. The three most important 

families are Caesalpiniaceae (28.7%), 

Meliaceae 

Mimosaceae 20.9% 

Burseraceae 7.0% 

Caesalpiniaceae 27.1% 

Combretaceae 3.1% 

Irvingiaceae 3.5% 

olliers 23 6% 

Myristicaceae 3.9% 

Papilionaceae 5.3% 

Sapotaceae 3.0% 

Total number of families: 34 

Fig. 2.—Family importance (as percentage of total individuals) of trees > 70 cm dbh in a line survey of 290 ha in the Minkébé area. 
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Euphorbiaccae (9%). Burscraceae (7%).—Fig. 3. 

The ten most commun species of medium or 

small size are Polyalthia sudveolens, Santiria tri¬ 

mera, Cryptosepalurn congolanurn, Plagiosiphon 

multijugus, Scorudophloeus zenkeri, Centroplaeus 

glaucinus, Dickostemnid glauecstens, Plagiostyles 

africana, Coula edulis, and Cola rostmta. 

From the rret inventory it is clear chat some 

species do not occur as big trees with dbh > 

70 cm in the 500 ni relevé, but are restricted to 

the 100 m plots as smaller individuals. One 

example is Gilbertiodendron ogoouense. This spe¬ 

cies can be considered as undersrorey species, 

never reaching great height or diameter. These 

smaller trees provide a means of subdividing the 

végétation types defined by rhe larger trees. 

Various other species may be considered as typi- 

cal understorey species, such as Cola rostrata, 

Coula edulis and, Santiria trimera. Thercfore the 

species composition of the 10 cm diameter plots 

is not représentative of the upper canopy. 

Species which occur in ail diameter classes such 

as Gilbertiodendron dewevrei, Santiria trimera 

and. Cola rostrata can be considered as primary 

species. 

The diameter distribution and spatial distribu¬ 

tion of these common species (Fig. 4) illustrate 

their différences in stature and eeological préfé¬ 

rences. The potenual srature of the species 

decreases from Gilbertiodendron dewevrei to Cola 

rostrata. Whereas Gilbertiodendron dewevrei and 

Cola rostrata arc muiually exclusive. Santiria tri¬ 

mera is found in association with both species. 

Eeological préférences can be discerned in the 

survey of large diameter trees (Fig. 5). 

Pterocarpus soyauxii and Cylicodiseus gabunesis are 

common species, the latter found in slightly 

higher densities. Gilbertiodendron dewevrei and 

Monopetalanlhus pellegrinii hâve a very well defi- 

ned distribution and are mutually exclusive. 

Dacryodes buettneri bas a rather local distribution 

but can be found in high densities. Terminalia 

superba, a good indicator for late secondary forest, 

also occurs very locally with high densities. 

Caesalpiniaceae 2° rn. 

Euphorbiaceae 9.0% 

Mimosaceae 3.3% 

Olacaceae 7.6% 

Papilionaceae 4,3% 
Rubiaceae 2.7% 

Sterculiaceae 7.1% 

Annonaceae 6.0% 

0 [tiers 23.4% 

Total number of families: 45 

Fig. 3.—Family importance (as percentage of total individuals) of trees > 10 cm dbh in a line survey of 3 ha in the Minkébé area. 
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Diameter distribution 

Gilbertiodendron dewevrei 
Spatial distribution 

Gilbertiodendron dewevrei 

Diameter class (cm) Plot number 

Santiria trimera Santiria trimera 

Diameter class (cm) Plot number 

Diameter class (cm) Plot number 

Fig. 4.—Diameter distribution and spatial distribution of three common tree species (per 100 x 5 m plot) along the 6 km transect of 
trees > 10 cm dbh: Gilbertiodendron dewevrei, Santiria trimera, and Cola rostrata. (y-axis: number of trees). 
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Pterocarpus soyauxii Cylicodiscus gabunensis 

Gilbertiodendron dewevrei Dacryodes buettneri 

Monopetalanthus pellegrinii Terminalia superba 

I 
Fig. 5.—Spatial distribution of some characteristic tree species (per 500 x 50 plot) along the 58 km transect of trees > 70 cm dbh: 
Pterocarpus soyauxii, Cylicodiscus gabunensis, Gilbertiodendron dewevrei, Dacryodes buettneri, Monopetalanthus pellegrinii, and 
Terminalia superba. (x-axis: plot number; y-axis: number ot trees). 
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Description of the végétation types 

The name of each végétation rype is based on 

two species of which 011e is a more commun with 

highest frequency class, and the second is either a 

différenciai or an accompanying species. A diffé¬ 

renciai species is différenciai for a cluster if  ics fre- 

quency is at least 30% (= one frequency class) 

higher than in any other cluster, or two related 

clusters (Sc.HAMlNFF. et al. 1995). Occasionally a 

species was considered diffcreiuial when it occur- 

red in a frequency of 20% higher than in any 

other cluster. 

When no differential species were présent or no 

clear dominant species the second ntost impor¬ 

tant species was taken co name the type. 

Typology of the 500 m length plots 
In total 115 plots of 500 X 50 m were sampled 

(one plot was empty). The number of relevés 

used for clustering is 101 as ail the relevés with 

fewer than 5 individual trees of > 70 cm dbh 

(n = 14) were not included. 

Front the ordered Twinspan table five main 

clusters can be distinguished. These can be descri- 

bed in terrns of frequency and relative abundance 

of the species présent and treated as végétation 

types. Table 5 présents the synoptic table of the 

discerned clusters and végétation types. 

Type A: Gilbertiodmdron dewevrei - Pterocarpus 

soyauxii type (11 relevés). 

This type is very characteristic because ol the 

high frequency ol Gilhertiodcndm n dewevrei with 

high average abundance. In fact Gilbertiodendron 

is the only characteristic species. Oxystigma buch- 

holzii occurs in this type only, but with low fre¬ 

quency. In general this type is poor in species 

(average 5.2). In comparison with ail the follo- 

wing types Cylicodiscus gabunensis and 

Erythrophleum ivoreme are virtually absent. 

Type B: Dacryodes buettneri - Baillonella toxî- 

sperma type (21 relevés). 

This type is characierised by the high occurrence 

of Dacryodes buettneri and relatively high présen¬ 

ce of Buillonella toxisperma (highest frequency 

class ol ail types), both differential species. 

Common species with relatively high frequency 

are Cylicodiscus gabunensis, Piptadeniastrum afri- 

canum and Erythrophleum ivorense. Some species 

occur more in this type than the odiers, such as 

Eagara heitzii, and Testulea gabonensis. Parkia 

bicolor occurs slightly more frequently than in A 

and D. 

Type C : Monopetalanthus pellegrinii - 

Cylicodiscus gabunensis type (27 relevés). 

This type is less clearly defined than the latter 

and the f’ollowing type. Monopetalanthus pellegri¬ 

nii is the differential species of this type and is 

abundanr. Monopetalanthus letestui occurs in this 

type with highest frequency and is slightly diffe¬ 

rential. 

Type D: Cylicodiscus gabunensis - Pycnanthus 

angolensis type (34 relevés). 

This type has no differential species, but 

Pycnanthus angolensis as well as Distemonanthes 

benthamianus are almosr confined to this type 

and the next. Cylicodiscus gabunensis occurs with 

high frequency, but Monopetalanthus is absent. 

Gambeya lacourtiana and Uapaca paludosa are 

présent mainly in this type. Average number of 

species is higher than in the previous types. 

Type E: Terminalia superba - Ceiba pentandra 

type (8 relevés). 

This rype is characterised by four differential spe¬ 

cies, three with high frequencies (highest of ail 

types) and relatively high abundance i.e. 

Terminalia superba, Alstonid boone't and Ceiba 

pentandra, and Ceins adolft-friderici, The com¬ 

mon species which occut in A, B. C and D are 

présent in this type, but ail with low frequency. 

Pycnanthus angolensis is présent with higher fre¬ 

quency, but with slightly lower average abundan¬ 

ce than in type D. Blighia welwitschii and 

Mitragyna stipulosa are confined to this type, and 

may also be considered as differential. 

Typology of the 100 m length plots 
In total, 59 plots of 100 X 5 m were sampled 

(one plot was empty). Front the ordered 

Twinspan table 4 végétation types could be dis¬ 

tinguished, two ol which hâve .subtypes. The fre¬ 

quencies of each species in the relevés of each 

(sub)type are given in Table 6. 
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Type 1 (cluster 1+2): Gilbertiodendron dewe- 

vrei - Gilbertiodendron ogoottense maintype (22 

relevés). 

This type is characterised by the high frequency 

as well as abundance of Gilbertiodendron dewe- 

vrei and relarively high frequency (40-60%) of 

Gilbertiodendron ogootiense, boch différenciai spc- 

cies for clusters 1 and 2. This cype can be dîvided 

into t\vo subtypes namely: 

l.a: subtype wilh Oxystigrna buchbolzii and 

Cryptosepalum congolannrn (12 relevés). 

Oxystigrna buchbolzii, Cryptosepalum Congolanurn, 

Treculia africana, Plagiosiphon Mültijugus and 

Uapaca beudelotii are différenciai speties for this 

type, compared wilh ail othcr types. There are 

hardly any commun spedcs in this subtype, 

l.b: subtype with Santiria trimera and 

Lasiodiscus marmoratus ( 10 relevés). 

Lasiodiscus marmoratus is differential for this sub¬ 

type and Santiria trimera is frequent, both are 

absent in the previous one. Typical species are 

Heisteria paroiflora, Strombosia scheffleri, Baphia 

spp. On average this subtype has a higher num- 

ber of species than subtype 1 .a (13.0 vs. 9.5), but 

ail with low fréquences. 

Type 2 (cluster 3): Calpocalyx dinklagei - 

Gretvia coriacea cype (4 relevés), 

This type is based on only four relevés and it is 

therefore doubtful whethcr it can be considered 

as a separate type, although it has five differential 

species: Calpocalyx dinklagei, Grewia coriacea as 

well as Xylopia quintasii, Anthonotba macropbylla 

and A. cf. ferruginea. A large number of species is 

présent only in this type, but ail with low fre- 

quencies (21-40%), In contrast to the next types 

the common species Cola rostrata, Petersiantbus 

macrocarpus, Plagiostyles africana and Strombosia 

pustülata do not occur. 

Type 3 (cluster 4 + 5): Cola rostrata - 

Petersiantbus macrocarpus maintype (21 relevés). 

This type is characteristed by Lts high frequency 

of Cola rostrata. Scorodophloeus zenkeri also 

occurs very frequencly, as well as Strombosia pus- 

tulata and Petersiantbus macrocarpus. This type 

can be divided into rwo subtypes: 

3.a: subtype with Coula edulis (10 relevés). 

In this subtype Polyalthia suaveolens and Coula 

edulis are very frequent. Centroplacus glaucinus is 

absent contrary to subtype 3. b. 

3.b: subtype with Strombosia pustuiata (Il rele¬ 

vés). 

Strombosia pustuiata and Plagiostyles africana 

occur more frequent and abundant in this type 

than in subtype 3.a. Dichostemma glaucescens can 

locally be abundant (4 plots). In this subtype 

Polyalthia suaveolens and Coula edulis are poorly 

represented in comparison wirh subtype 3.a. 

Type 4 (cluster 6): Santiria trimera - 

Centroplacus glaucinus type (12 relevés). 

This type is characterised by the presence of 

Centroplacus glaucinus and Scorodophloeus zenkeri 

with highest frequencies of ail types. There are 

no differential species for this type. Polyalthia 

suaveolens and Plagiostyles africana occur also fre- 

quently. Cola rostrata and Petersiantbus macrocar- 

Capital letters = 500 m plots végétation types 

Numbers =, 100 m plots végétation types 

j = bounderies between 500 m plots 

] = assumed bounderies of the main végétation types 
 = creek 

A | c | D | D | A I 0 | D I C I A | ! | A | D | E | 

la la la lb 4 3b 4 4 3b 3a 2 2 3a tb 4 e, e, 4 4 1b lb Ib 1b 1b 4 4 3a 3b 3a 3b 3b 3b 3b 3‘a 3a 3b 3b 3a « la la la la la la la la la 1b ib ib 1b 1b 4 3b 3b 3a 4 3a 2 2 

Fig. 6.—A schematic présentation of the occurrence of the 500 m and 100 m végétation types in the Minkébé survey. 
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Gilbertiodendron dewevrei 

10 I-  

1 11 21 31 41 51 

Gilbertiodendron ogoouense 

Piagiosiphon muitijugus 

Oxystigma buchholzii 

Fig. 7.—Spatial distribution of sonne characteristic tree species (per 100 x 5 m plot) along the 6 km transect of trees > 10 cm dbh: 
Gilbertiodendron dewevrei. Gilbertiodendron ogoouense, Cryptosepalum congolanum, Piagiosiphon muitijugus, Santiria trimera, and 

Oxystigma buchholzii. (x-axis: plot number; y-axis: number of trees). 
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pus are poorly represented, compared to type 3.a 

and 3.b, with which type 4 shows great similarity. 

Combination of 500 m plots with the 100 m 

plots 

Figure 6 gives in schematic form the occurrence 

of the 500 m and 100 m types in the transect. 

Combining the types derived from the small 

plots with those from the large plots we see sonie 

striking features. 

Type l.a and l.b coïncide with main type A. 

This type now' can clearly be subdivided into a 

Gilbertiodendron dewevrei type with Oxystigma 

buchhoLzii and a Gilbertiodendron type without 

Oxistygma, whereby rhe first type occurs close to 

the streams and the latter on somewhat drier 

places adjacent. 

The ecological préférences of some smaller spe- 

cies occurring in the two subtypes of the 

Gilbertiodendron maintype are illustrated in 

Figure 7. Gilbertiodendron dewevrei and G. 

ogoouetvse are found in both wet and dry habitats, 

Cryptosepalum eongolnnum and Plagiosiphon rnul- 

tijugus are only présent in the wct habitat and 

Oxystigma bttehholzii is çonfinçd to the perma- 
nently inundated sites along the river. Contrary 

to this Santirict trimera is only présent in the 

drier land habitat. 

Type A is clearly primary forest; of the constitu- 

ting species ail diameter classes are represented, 

forming large almost monospecifïc patches. 

There are no smaller plot types which coincidc 

with type B, but Iront the large trce inventory 

alone type B can be classified as primary forest, 

because of absence of clear secondary species. 

Type C and type D ate closcly related types. 

The main différence is that D shows more signs 

of former disturbances through the occurrence, 

in higher frequencies and/or higher abundance 

of a number of secondary species, such as e.g. 

Pycnanthus angolensis, Disternonanthus bentha- 

miatms, Petersianthus macrocarpus. The abundan¬ 

ce of Cylicodiscus, one of the main primary 

species in C and D, is almost equal. 

This différence is also reflected in the types 3.a, 

3.b as well as type 4, which are also very related 

to each other, ail three corresponding with types 

C and D. Types 3.a, 3.b and 4 represent develop¬ 

ment stages of forest growth from secondary to 

primary, type 4 having already more primary 

species with higher abundance than 3.a; while in 

type 3,a the primary species occur in higher fre- 

quency and slightly more abundant than in 3.b. 

There arc no smaller plot types which coincide 

with type B, but from the large tree inventory 

alone type B can be classified as primary forest, 

because of absence ot clear secondary species. 

Type 2 ol which only 4 relevés are présent 

sccms to coincide mainly with F. (3 out of 4 rele¬ 

vés) and slightly with D. The large size 

Terminalia superba, Ceiba pentandra and 

Eribroma oblongum indicate that type E may be 

classified as late secondary forest. The ptesence 

ot Anlhonotba macrophylla and Xylopia quintasii 

in the 100 m plots indicates that the forest is 

changing into primary forest. 

As there probablv are more changes taking 

place in the composition of smaller trees than in 

tire large trees it is difficult to show very strict 

corrélations between the types of the 100 m plots 

and the 500 m [îlots. 

DISCUSSION 

The data on family and species importance of 

trees > 70 cm dbh can be compared with the 

data of CABALLÉ (1978) concerning trees > 

60 cm dbh (see Table 1 + Table 2). 

Comparlng the data on family importance of 

large trees from CABALLll  (1978) with the 

Minkébé results, the importance of 

Caesalpi niaceae is (almost) the same, 

Mimosaceae are more important in the Minkébé 

survey, but Myristicaceae importance is much 

lower (Table 1 ). If  we compare the importance of 

the tree species (Table 2), the absence of 

Scyphoeephalutn ochocoa in the Minkébé survey is 

noticeable and this explains also the low impor¬ 

tance value of Myristicaceae. T he higher value 

for PiptadeniaStrum afrieanum and Cylicodiscus 

gabunensis in Minkébé accounts for rhe higher 

importance value of Mimosaceae. Though the 

relative frequency of Caesalpiniaceae is the same, 

the share of the constituting species differs. 

Gilletiodendron pierreanum is absent in the 

Minkébé survey, and Disternonanthus benthamia- 
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Table 1.—Comparison of family importance of large 
trees in the Minkébé area (290 ha) with the results of 
Caballé (1978) for East Gabon. Values in % of total 
number of trees 

Caballé * 
dbh > 60 cm*’  

Minkébé 
dbh > 70 cm 

Caesalpiniaceae 26.7 27.1 
Burseraceae 4.2 7.0 
Irvingiaceae 2.6 3.5 
Olacaceae 2.4 
Mimosaceae 14.6 20.9 
Papilionaceae 3.1 5.3 
Myristicaceae 8.5 3.9 

* : Based on the 15 most abundant species. 
*': Based on ail individuels of ail species présent. 

nus, Erythrophleum ivorense and Monop étalantbus 

pellegrinii are not among the 15 most important 

species of Cahai.I.Ê (1978). 

The data on family and species importance of 

trees > 10 cm dbh can be compared with the 

data of CA8AU.fl (1978) concerning trees 20 cm 

< dbh < 60 cm (sec Table 3 + Table 4). 

The family importance value of small and 

medium sized trees (Table 3) shows an extremely 

high value for Caesalpiniaceae in the Minkébé 

survey (when compared ta CABAI1.Ê). This is 

causcd by the lact thar 23 of the 59 relevés 

(39%) are located in Gilbertiodendron forest, 

whereas in the survey of trees > 70 cm dhh onlv 

11 of the 104 relevés (11%) are located in 

Gilbertiodendron forest. Comparing the relative 

frequency values of CABALLE (1978) with the 

Minkébé data, the différence in importance value 

of Caesalpiniaceae is illustrated with the higher 

value of Gilbertiodendron spp. and the 5 additio- 

nal Caesalpiniaceae species in Minkébé (Table 4). 

The data of the survey of trees > 10 cm dbh can 

also be compared with the results of Rbit.SMA at 

Ekobakoba (REITSMA 1988), which is most 

proximate to the Minkébé area. REITSMAs one- 

hectare plot, on the top of a small hill  with little 

variation in relief, comprised 438 individuals > 

10 cm dbh, 85 species in 30 families. The chree 

most important families are also Caesalpiniaceae, 

Euphorbiaceae and Burseraceae. 

According to REITSMA (1988, table 9, page 46), 

who uses importance values, the ten most impor¬ 

tant species are Hymenostegia pellegrinii, 

Scyphocephalum ochocoa, Santiria trimera, 

Di ali ttm pachyphyllwn, Plagiostyles africana, 

Desbordesia gbiucesccns, Dacryodes buettneri. Cola 

rostrafa, Polyalthia uiaveolens, and 

Entandrophragnui candollei (a single tree only). 
The average density of trees > 10 cm dbh in the 

Minkébé area is 385 trees per ha, which is less 

than in RtlTSMA's Ekobakoba site, who found 

438 individuals in one hectare. This can be attri- 

bttted to the fact tliat part of the survey was 

situated in the dynamic river System of the river 

Sing. The higher number of species found can- 

not only be attributed to the larger arça surveyed, 

but is surely also caused by the greater environ- 

mental tliversity, since swamps, periodically Hoo- 

ded forest and dry forest are included in the 

survey. 

The high value for Hymenostegia pellegrinii in 

the Ekobakoba plot and its absence in the 

Minkébé survey of trees > 10 cm is anorher 

example of local dominance of certain 

Caesalpiniaceae species. The high value is also 

caused by the small sample size/area surveyed. 

REITSMA’s plot is a 100 x 100 m plot with little 

Table 2.—Comparison of species importance of large 
trees for the 15 highest ranking species in the Minkébé 
area (290 ha) with the results of Caballé (1978) for East 
Gabon. Values in % of total number of trees. 

Caballé 
dbh > 60 cm 

Minkébé 
dbh > 70 cm 

Scyphocephalum ochocoa 5.2 
Pentaclethra eetveldeana 4.5 3.7 
Gilleliodendron pierreanum 4.2 
Pycnanlhus angolensis 3.3 3.7 
Petersianthus macrocarpus 3.1 2.7 
Alslûnia baonei 3.0 2.6 
Dacryodos huohneri 2.9 6.5 
Piptadamaatrum africanum 2.9 4.2 
Cylicodiscus gabunensis 2.6 7.9 
Cnips briayi 2.5 
Qllberliûdendron sp. 2.4 5.6 
Pleracarputi soyauxii 2.3 4.8 
Uapaca sp 2.3 1.1 
Scorodûphloeus zenkeri 2.0 1.1 
Tcrminalia superba 2.0 2.5 
Üistemonanthus benthamianus 3.5 
Erythrophleum ivorense 5.3 
Monopetalanthus pellegrinii 2.3 

150 ADANSONIA, sér. 3 • 1998 • 20(1) 



Floristic inventory in the Minkébé région (NE Gabon) 

Table 3.—Comparison of family importance of small and 
medium sized trees in the Minkébé area (3 ha) with the 
results of Caballé (1978) for East Gabon. Values in % 
of total number of trees. 

Caballé * 
20 cm < dbh < 60 cm 

Minkébé **  
dbh > 10 cm 

Euphorbiaceae 8.1 9.0 
Caesalpiniaceae 9.3 28.7 

Burseraceae 6.9 7.9 
Mimosaceae 5.0 3.3 
Annonaceae 3.3 6.0 
Lecythidaceae 3.1 
Ulmaceae 2.3 
Olacaceae 2.0 7.6 
Myristicaceae 2.8 
Pandaceae 1.2 

* : Based on the 15 most abundant species. 
**:  Based on ail individuals of ail species présent. 

variation in relief. The Minkébé survey is a three 

ha plot of 6000 X 5 m with much more variation 

in topography and abiotic factors. The chances 

for Local dominance over the entire plot are 

much smailer. CaBAUT’s surface area covers vast 

stretches of the eastern zone of Gabon and there- 

fore high species importance values are impos¬ 

sible. 

Whcn comparing family importance values of 

trees > 60 cm dbh with 20 cm < trees < 60 cm of 

Caballé (1978) it is clear rhar Caesalpiniaceae 

and Mimosacene are very important canopy trees 

(41.3%) but are far less prominent (14.4%) 

among small and medium sized trees (the floris¬ 

tic composition of small and medium sized trees 

is more diverse). 

The recognized végétation types of the 500 m 

as well as 100 m plots show the internai dyna- 

Table 4.—Comparison of species importance of small and medium sized trees for the 15 highest ranking species in 
the Minkébé area (3 ha) with the results of Caballé (1978) for East Gabon and Reitsma (1988) at Ekobakoba (1 ha). 
Values in % of total number of trees. 

Reitsma * 
dbh > 10 cm 

Minkébé 
dbh > 10 cm 

Caballé 
20 cm < dbh < 60 cm 

Plagiostyles africana 5.3 1.8 8.1 
Scorodophloeus zenkeri 5.0 6.4 

Santiha trimera 5.3 7.2 5.8 
Pentaclelhra eetvetdeana 1.4 3.9 
Polyalthia suaveotens 3.3 2.9 3.2 

Petersianthus macrocarpus 1.6 3.1 
Celtrs brieyi 2.3 

Coûta edutis 3.5 2.0 

Scyphoœphalum ochocoa 3.3 1.4 
Dialium pachyphyllum 4.6 1.7 
Coelocaryon preusii 1.4 

Gitbediodeodron dewevrei 8.2 1.3 
Gitbertiodendron ogoouense 1.7 
Panda oleosa 1.2 
Pentaclettira macrophylla 1.1 

Dacryodes buettneri 2.0 1.1 

Desbordesia glaucescens 2.5 
Entandrophragma candollei 0.3 
Hymenostegia pellegrinii 7.6 
Cola ros trata 4.6 5.4 
Cenlroplacus glaucinus 1.9 
Cryptosepalum congolanum 3.0 
Dichosiemma glaucescens 2.3 
Oxystigma buchholzii 1.6 
Plagiosipbpn multijugus 2.0 

*: 10 most important species according to Reitsma’s importance value. 
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Table 5.—Synoptic table of the végétation types of the 500 m plots (trees dbh > 70 cm) of the Minkébé area (for 
codes see below). 

Cluster 1 2 3 4 5 
Végétation type A B C D E 
Number of relevés 11 21 27 34 8 
Aver. no. of species 5.2 7.9 7.8 9.0 7.9 
Standard déviation 2.7 3.2 2.4 2.9 3.3 

Differential species 
ûilbertiodendron dewevrei V 1 + 1 - 

Oxystigma buchholzii II  - - - - 
Baillonella toxisperma 1 III  + 1 - 
Monopetalanthus letestul 1 1 II  - - 
Monopetalanthus pellegrinii - 1 III  - - 

Dacryodes buettneri Il  IV II Il  - 
Alsionia boonei 1 1 1 II  IV 
Pycnanthus angolensis - 1 - III  IV 
Terminalia superba - 1 1 IV 
Distemonanthus benthamianus - - 1 III  IV 
Gambeya lacourtiana - - - II  1 
Celtis adolli-lriderici - - - 1 II  
Xylopia hypolampra - - + 1 II  
Ceiba pentandra - - - - III  
Blighia welwitschii - - - + II 
Mit.ragyna stipulosa - - - - II  
Common species 
Petersianlhus macrocarpus _ 1 1 Il  II 
Pentaclethra eetveldeana 1 II  1 II  III  
Pterocarpus soyauxii III  1 III  III  1 
Erythrophleum ivorensis 1 III  III  III  II 
Cylicodiscus gabunensis 1 III  IV III  - 
Hymenostegia pellegrinii II  1 1 1 - 
Piptadeniastrum africanum II  III  III  II  - 
Irvingia grandi folia 1 - 1 1 Il  
Guibourtia tessmannii 1 1 - 1 - 

Parkia bicolor 1 II  - 1 - 

Fagara heitzii - II  1 1 - 
Scorodophloeus zenkeri 1 1 + 1 - 
Millettia laurenlii - + 1 - Il  
Klalnedoxa gabonensis - 1 1 1 1 
Pentaclethra macrophylla - 1 II  II  - 
Celtis tessmannii - 1 1 II  - 
Other species (excluding rare) 
Amphimas pterocarpoides _ . + 1 1 
Beilschrmedia sp. - - 1 + 1 
Uapaca patudosa - 1 - II  - 
Detarium macrocarpum 1 - 1 1 - 
Anopyxis klameana - + 1 1 ! 
Celtis mildbraedii 1 - + 1 1 
Canarium schweinfurtii - + + 1 - 

Coula edulis - 1 1 - - 

Dialium pachyphyllum - 1 1 - - 
Dialium dinklagei - 1 + + - 
Erismadelphus exsul - 1 1 1 - 
Fillaeopsis discophora - 1 1 1 - 
Entandrophragma cylindricum 1 - + 1 - 
Entandrophragma candollei - + 1 1 - 
Parkia llllcoidea - + 1 + - 
Irvingia gabonensis - - + 1 1 
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Milicia excelsa - - + + I 
Lophira alata I - - - I 
Syzygium sp. - I - I I 
Dracaena mannii - + - I I 
Nauclea diderichii - + I I - 
Pterygota bequaertii I - I 
Tessmannia afrlcana I + - + 
Tessmannia anomala I - I 
Tetraberiinia bifoliolata I - + I - 
Turraeanthus africanus I - - I 
Rare species 
Afzelia bipindensis: D.+; Albizia adianthifolia: B.+; D,l; Albizia ferruginea: D.l: Antiaris africa- 
na: BAntrocaryon micraster. B,l; C.+, Bombay bunoponense: A,l; D.l; Coelocaryon preus 
sir: D,+: Crudia gabonensis• B,+: D,+; Dacryodes igaganga: C.+. DdrfelVa oblongum: C,+; 
Desbordesia glaucescens: B.l; Diogla zenkeri: C.+; Drypetes goswgilleri: C,+; 
Enlandropbragma congoense: C,l; Eribroma oblongum: C,+ ; D,l, Ficus elaslicoides: D,+; 
Gambeya beguei: C,+; D.+. Guarea Ihomsonii: D.l: Gilbertiodnudron ugoouense: B,+; 
Heisteria parvifolia: E,l; Julbemardia seretll: C.*; Kayodendron bndelloides: D.+ : Flainedoxa 
trillesu: C,+, D,l; Landolphia forolii: Ct>; Lovaa trichiloidos: A,l; B.l; Macatanga sp.: A,l 
Mammea afrlcana: A,l; Maranthes glabra: B.l; Maranthes sp ’ B.+; C.+: Myrianthus arboreus: 
E.l: Newtonia glartdulifera: C, + : Nowlania ni. glanduliferà. B.+. Oldtieldla atricana: B.+; C. 
Ongokea gore. B.l; C,l; Parmar! excelsa: B.+; C,+; Pachyelasma lessmannii: B.+; Panda 
oleosa: C,*: D.l; Pteleopsis hylodondmn: C.+; 0,1; Plerygopodium oxyphyllum: B.l; D,+; 
Rhodognaphalon brevicuspe: C.+ : Scottollia kininei: D.l: Staudtia gabonensis: D.l; 
Stemenocoleus micranlhus: B.l; Strombosta scbettlen: C,+; Testufea gabonensis: B.l; C,+; 
Tieghemella atricana: B,+; Trichilia lessmannii. C,I, Trichoscypha acuminata: B,+; 
Tridesmostemon omphalocarpoides: C.+; Uapaca heudelotii: B.+. 

Frequencies in 5 classes 

I 
II 
III  
IV 
V 

= species not présent in the relevés of the cluster 
= species présent in 15% ot the relevés 
= species présent in 6-20% ot the relevés 

= species présent in 21 -40% ot the relevés 
= species présent in 41-60% ot the relevés 
= species présent in 61-80% ol the relevés 
= species présent in 81-100% ot the relevés 

mies of the forest, with young and old stages 

alternating over short and long distances (Fig. 6). 

As the inventory took place along a rransect with 

adjacent plots it could be expected th.it the typo- 

logy would be less pronounced. Figure 6 shows 

the borders between each sample plot On the 

basis of the typology the assumed boundaries 

between the different végétation types are drawn. 

More data are needed belote something can be 

said about the succcssional status of the different 

types (Type D either a transitory type liaving élé¬ 

ments of Type A or transitory to E, having 

various species in common with E). It also 

contains fewer individuals and fewer species in 

compari.son with the other types. It is either not 

yet completely developed to mature forest or in a 

degraded phase. 

As little was recorded about the soil and the 

local topography. not much can be said about 

the ecology of the végétation types, except for the 

Gilbertiodendron dewevrei - Oxysngmd subtype, 

which occurs primarily along streams and is 

inundated. Medium size trees are Oxystirm buch- 

holzii and Plagia siphon muLtijngus. The 

Gilbertiodendron dewevrei - Sd/niria trimera 

forest, on drier places, has a canopy dominated 

by Gilbertiodendrari dewevrei, but Oxystigma is 

absent, while medium trees indude Sanrrria tri¬ 

mera, Strombosia scheffleri, Coula edulis and 

Cardpa procera. 

The végétation types described in this study are 

but local types of which the syntaxonomic signi- 

ficance can only be determined if  far more rele¬ 

vés front nearby régions beconte available. 

Ecological parameters such as soil characteristics, 

hydrology, local topography and human influen- 
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Table 6.—Synoptic table of the végétation types of the 100 m plots (trees > 10 cm) of the Minkébé area (for codes 
see below). 

Cluster 1 2 3 4 5 6 
Végétation type la 1b 2 3a 3b 4 
Number ol relevés 12 10 4 10 11 12 
Aver no of species 9.5 13.1 12.8 14.0 12.5 13.8 
Standard déviation 3.1 2.4 3.2 4.0 1.3 2.8 

Differential species 
Cryptosepalum congolanum IV - - - - - 
Oxystigma buchholzü IV - - - - - 
Uapaca heudelotii II  - - - - - 
Treculia africana III  - - - - 

Plagiosiphon multijugus IV 1 - - - 

Lasiodiscus rnarmoratus - II  - - - - 
Gilbertiodendron ogoouensis III  III  - - 1 - 
Gilbertlodendron dewevrei V V Il  - - Il  
Anthonotha cl. lerruginea - - III  - - - 

Anthonotha macrophylla 1 - III  1 - - 
Xylopia quintasii - - IV II - - 
Calpocalyx dinklagii - Il  IV II 1 1 

Grewia coriacea - - IV 1 1 II  
Cola roslrata - - - IV V II 
Petersianthus macrocarpus - - - III  IV 1 

Trichoscypha acummata - - - - II  1 
Common species 
Santiria trimera III  Il  V IV V 
Coula edulis - II  II IV II IV 
Polyalthea suaveolens - 1 II III  1 IV 

Pentaclethra eetveldeana - 1 II  II  1 III  

Dialium pachyphyllum Il  II  - 1 li  1 
Beilr.chmiedia sp. 1 II  Il  II 1 - 

Scorodopbloeus zenkeri - - II  IV IV V 

Plagioslyles alricana - Il  - 1 IV III  

Centroplacus glaucinus - - Il  - III  IV 
Strombosia pustulata - 1 - III  V III  

Celtis tessmannii - 1 - II  1 1 

Pausinystalia macroceras - 1 Il  - III  II  

Dichosiemma glaucescens 1 1 - - II  1 

Panda oleosa 1 1 III  - - III  

Sorindeia nitidula - 1 - - 1 II 

Trichllia weMtschii - - Il  1 1 - 

Picraiima nitida - - II  1 1 - 

Irvingia gabonensis 1 1 - 1 1 - 
Indel. II II III  1 II  Il  
Othcr species (cxcluding rare) 
Strombosia schettlen II  1 1 

Heistgria pan/ifplia - II  - 1 - 1 
Baphia buettneri - II  - 1 - 1 

Maroyopsis longiloha - 1 Il  II  - - 

Carapa procera - 1 - 1 1 1 

Tetràb&fltnla bitollata - 1 - 1 - II  
Baphia puhnsœrin - - Il  1 - 1 

Pterocarpus soyauxll - 1 II  - - 1 
Dacryudes klainuana - 1 - 1 - 1 

Dialium dinklagai - 1 - - 1 1 
Afroslyrax leoidophyllus - - - Il  II  1 
Drypotcs gosweilleti - - - 1 1 1 

Garcinia gnetoidas - 1 - 1 - 1 
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Staudlia gabonensis 
Xylopia parviflora 
Pseudospondias sp. 
Pachypodanthium slaudtii 
Markhamia tomentosa 
Xylopia hypolampra 
Alstonia boonei 
Rauvolfia caffra 
Sapium comutum 
Irvingia grandifolia 
Ochthocosmus sp. 
Psychotria sp. 
Erythroph'eum ivorensis 
Pycnanthus angolensis 
Terminalia suberba 
Diospyms piscatona 
Maesopsis eminii 
Nauclea diderichii 
Rothmannia whhfleldii 
Tricalysia biafrana 
Grewla sp. 
Celtis mildbraedii 
Rare species 

Albizia adianlhlfolia: 4,1; Albizia ferruginea: 4,1; Angylocatyx sp.: 1b,I; 3b,I; Artnonidium mannii: 3b,I; 4,1; 
Anopyxis klaineana: 4,1; Aphanocalyx cynometroides: 1b,l; Artabotrys sp.: 3a,1; Baikiea insignis: 1b,I; 
Raphia cl. leptostemma: 1b,I; Raphia sp : 1b,I; Raphia sp/ lb,l; Raphia sp: 3a,I; Raphia sp.: 1b,I, 3b,I; 
Baphia sp,: 1b,I; 3a,I; Berlinia sp.: 1b,l- Blighia sp:. 3a,I Bridelia mlcrantha: 1b,I: Caloncoba welwitscfiii: 
3a,I; Camptostylis mannii: la,l; 3a,I; Cellis adoih-friderici: Ib.l; Chytrantlnis sp., 3b.I. Cletodendron sp:. 4,1; 
Coeiocaryon preussi: 3a,I, Coflea sp: la,!: Vola verticillala: 1b,I; Cola sp: Ib.l; Cola sp : 1b,l; Cola sp:. 
1b,l; 3a,I; Cola sp: 4,1; Cola sp.: 3a,I; Combrelum homaiiûides: 4,1, Combretum sordidum: 3a,I; 3b,!; 
Combretum sp: 4,1: Cylicodiscus gabunensis: 3a,I; 4.1: Cynometra sanagaensis: la,!; Dacryodes 
buettneri: 4,1; Dalbergia sp: 1 a.l; 1b,l, DalhouSiea afrlcana: 3b,l; Datanum macrocarpum: ib.l; 4,1; 
Dichapetalum choristllum: 3b,!; Didimosalpinx abbvokutae 1b,I; Diospyms ferrear. 1a,l; Diospyros gilletir, 
1 a.l; Diospyms mannii: 1b,!; 3a,I, Discoglyprenvm caloneura: ib.l; Distemonan/hus benthamianus: 3a,I 
3b,I; Drypntes sp.: 3b,I: 4.1: Entandrophiayma cyiindricum: 4,1; Enbroma obtonga: 3b,l; Ehocoelon sp: 
3a,I; Gambe y a boukokoensis: 4,!; Gamboya tacourtiana: 3a,I; 3b, I; Garcinia mannii: 4,1; Garcinia slaudtii: 
3a,I; Gardénia imparfaits: 1a,l; Grewia pinnatitlda: 1 a.l: 1b,i: Grewia sp. 3a.l; Griffonia sp: 4,1; Guarea 
cedrata: 3a,I; Kiainudoxa gabonensis. 3a,I, Landolphia toretil: 3b,I; Lindackerla dentata: 3a,I; 4,1: 
Lonchocarpus sp • la.l; Lophira alata: Ib.l: Mnr.aianga sp: la i1 Magnistipula zenkeri: 1 a.l; Mallotus 
oppositîfolius: la,!; Mammea atricana: la.l; 3a,I; Maprounea atricana: ib.l; Massularia acuminata: 3a.I: 
Microdesmis sp: la.l: Milicia excelsa: 3b,I; Milletlia bipindonsis• Ib.l; Millettia laurentii 1b,I: 3b.l; MiHettia 
sp.: la,!; Monopetalanthus microphyilus: 3b,I; 4,1; Napoieonaea sp.: la.l: Nauclea pobeguinii: la,h 
Nauclea vanderguchtir la.l; Neuropeliis acuminata: 1b,l; Odulobus heleromerus: 3a,I; Odyenda gabo¬ 
nensis: 3b,I; 4,1; Omphalocarpum proceium: 3b,l; Oubanguia et atricana: la.l; Ib.l: Pachypodanthium 
confine: 4.1; Pancovia sp: 3a.I; 4.1; Parinari excelsa: 1b,I, Pausmystalla johimbe: 3b,I: 4,1: Piptostigma gta- 
brescens: Ib.l; Plagiosiphon emarginatus: la.l; Portemndia ctadantha: 3a,I; Pterocarpus sp:. 1a,l, 
Pterygota bequaertli: 4,1; Rhaphiostytts sp.: 3a,I; Rauvoltia letouzeyi: 3b,l; Rinorea kamerunensis: 3b,I; 
Rinorea subsessilis: 3b,I; Rinorea welwitscbii: 1b,I; Sorindeia sp.: 1b,I; Sorindeia sparanoi: 1 a,I; 
Strepbonema mannii: 1b,l; Strycbnos campicola: la,!; Synsepalum longec-uneaium: 1b,I; 4,1; Syzygiurn 
sp.: 4.1, Tabernaemontana crassa: 3b,I; Tessmannla anomala: la.l: Testulea gabonensis: 4,1; 
Thomandersia laurilolia: 4,1; Trichilia monadelpha. 4a.l, Tricboscypha sp: 3a,I; Xylopia aethiopica: 4,1; 
Xylopia letestui; 1 t>,l; 3a,l; Xylopia pinaartii: 3a,I; Xylopia sp:. 4,1; Xylopia staudtii: 3b,I. 

Frequencies in 5 classes 

I 
II  
III  
IV 
V 

= species not présent in tlie relevés of the cluster 
= species présent in 1-5% of the relevés 
= species présent in 6-20% of the relevés 
= species présent in 21-40% ol the relevés 
= species présent in 41 -60% of the relevés 
= species présent in 61-80% ot the relevés 
= species présent in 81-100% of the relevés 
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ce are lacking. These vvill  be necessary ro confirm 

the existence of sucli types and make it possible 

to interpret the forest types in an ecological 

sense. Doing so the types can possibly bc used 

for rnuch wider areas. Through species composi¬ 

tion these types can only be distinguished as pri- 

mary or secondary types. 

Although not a dassical way of nuking végéta¬ 

tion relevés and ty'pology, whereby for eaclt spe¬ 

cies in a homogcnous sample plot a 

cover/abundance code is given (Kf.NT & CoKER 
f992), recording presence/absence plus relative 

abundance according to the number of indivi- 

dual trees in adjacent plots along a transect, has 

proved by this study to be a suitable method for 

defining local forest types (conimunities). 

Enumcrating cover/abundance ol ail species of a 

homogeneous sample plot in rain forest is very 

time consuming. It should be noted that the pré¬ 

sent study was initially not meant lor making a 

végétation classification but a general forest 

inventory. 

The number of 100 m plots (59) may be consi- 

dered too small to include the great diversiry of 

the forest. More plots are needed and would sur- 

ely resuit in clearer différentiation berween the 

recognized types and may rcvcal additiona! types. 

The size of the 100 m plots (100 X 5 m) might 

be questioned. for relevés in rain forest, enume- 

rating only trees above a certain dbh larger plots 

are often used. h is beyond the scope of this 

study to debate the issue of sample plot size and 

minimum area. The reader is referred to amongst 

others, Hommel (1987, 1990), DE ROUW (1991 ) 

and DUIVENVOORDF.N & LIES (1995). 

The forest typés as distinguished in this survey 

show that within the. general fotest classification 

of Caballë (1978) for eastern Gabon, vatious 

associations can occur. Cabalif! recognized 2 
types: a “forêt dense humide sempervirente’’ with 

Scyphocephalum ocbocoa, Pycnanthus angolensis, 

Pentacletbra eetveldeana, Celtis spp., 

Gilletiodendron piérreanuni, and Gilbertiodendron 

dewevrei, a “foret dense à tendance semi-caduci- 

foliée" with Pycnanthus angolensis, Pentaelethra 

eetveldeana, Terminalia superba and Triphchhon 

scleroxylon. These correspond more or less with 

Types B and E found in the Minkebé area. 

However, in the Minkébé survey Scyphocephalum 

ocbocoa, Gilletiodendron pierreanum and 

Triplocbiton scleroxylon were not found. 

GÉRARD (1960) regarded the Gilbertiodendron 

dewevrei forest in the Uele région (Congo) as a 

climax végétation, since it was a self regenerating 

stable population of this species, EVRARD ( ) 968) 
regarded single dominant forest as rhe climax 

type since the dominants, besides being able to 

regenerate in their own shade, can also invade 

mixed moist semi-evergreen rain forest, which is 

usually déficient in régénération of its own upper 

canopy species. This contrasts with the opinion 

of LETOUZEY (1983) who regards the 

Gilbertiodendron dewevrei forests as relicts of a 

formerly more extensive Gilbertiodendron forest, 

tlvat are steadily being invaded by the surroun- 

ding mixed forest species, due to natural or 

human causes. ÉVRARD and l.FTOUZFY agréé that 

possibly recent climatic change has been too 
rapid to allow Lhe Gilbertiodendron dewevrei 

forest to achieve its maximum potential range 

during chose climatic phases of the Pleistocene 

most favourable for its expansion. The présent 

study reveals that GéRARd’s view on the 

Gilbertiondnm forest also applies to the Minkébé 

région. 
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APPENDIX: NEW RECORDS FOR NORTH EAST GABON 

Based on MINKÉBÉ collections présent at Herbarium Vadense (WAG) and fully  documented there. 

Complété species lise (based on VAN VALKENBURG 1990) published as appendix 2b in STEEL (1992). 

Additional collections from december 1990 hâve been included for the présent list. 

Acanthaccae 
Justicia tenella (Nees) T. Anderson: W 508 
Phaulopsis poggei (Lindau) Lindau: W 427 
Rhinacantnus virent (Nees) Milne-Redh.: AM 7; W 153 

Alismataceae 
Ranalisma humile (Kunth) Hutch.: W 144; Wieringa 614 

Anacardiaceae 
Sorirtdeia sparanoi De Wild.: E 32 

Annonaceae 
Monanthotaxis klainei Pierre ex Engl. & Diels var. lastoursvillensis (Pellegr.) Verdc.: AM 26 

ADANSONIA, sér. 3 • 1998  20(1) 157 



van Valkenburg J.L.C.H., Ketner P. & Wilks C.M. 

PachypocLinthium confine Engl. & Diels: C 324, 455; W 65 
Uvaria versicolor Pierre ex Engl. & Diels: AM 46 
Xylopiaparviflora (A. Rich.) Benth.; C 364, 716 
Xylopia pynaertii De Wild.: C 789; E 288 

Apocyn.ia.Me 
Baisser baillomt Hua: R 141 
LandolphiaJbretiiJuin.: C 112 
Rauvolfîa coffra Sond.: E 26, 347 
Rauvolfia letouzeyi Leeuwenb.: E 270 
Tabernaemontana eghtndulosa Stapf: W 509 

Begoniaceae 
Bégonia mildbraedii Gilg: W 200, 436 
Bégonia scutifolia Hook. f.: W 221 
Bégonia sessilifolia Hook. f.: W 278 
Bégonia subicutata De Wild.: AM 77; W 171, 361; Wieringa 539, 581 

Bombacaceae 
Rhodognaphalon brevicuspe (Sprague) Roberty: A 721 

Caesalpiniaceae 
Amphimas pterocarpaides Harms; A 72, 467 
Anthonalha cl. ferrugfnea (Harms) ). Léonard: C 207 
Baphiopsis parviflora Benth. ex Baker: W 57; X 237; Y 6, 13 
Cynomclrn sonagaensis Aubrév.: AM 73; E 87; Wieringa 542 
Cynometra scblei'bteri Harms: W 496 
DanieUia ob/onga Oliv.: A 102 
Erytbrophleum suaneolens (Guill, &c Perr.) Brenan: C 686; S 195 
Gilbertiodendron ogoouense (Pellegr.) J. Léonard: AM 72; C 33, 68, 89, 118, 283, 367, 371, 387, 484, 492; E 
18; VI, 140. 180,231 
Guibourtia tessmannii (Harms) J. Léonard: A 77 
Julbcrnardia seretii (De Wild.) Troupin: B 83 
MonopetaLtnibusemtrdii P. Bamps: A 50; B 43; C 27, 87, 279, 286; E 16, 69, 139, 167, 182; S 41; W438 
Monopetakinthm ktesntiPellegr.: A 360, 609 
Oxystigma bachholzii Harms: A 1 ; AM 45; E 2; W 3; Wieringa 540 Z 18 
Plagiosiphon anarginatus (Hntcll. & Dalz.) J. Léonard: F. 163, 181 ; S 93; W 591 
PUgiosipbtm multijugus (Harms) J. Léonard: C 3,37, 347; E 23, 63, 66. 117; V 2; W 642; X 10 
Plagiosiphon multijugus (Harms) J. Léonard var, gracitis Pellegr.: C 32 
Stemenocoleus micrantbus IJarms: B 138 
Tessrnannia ammutla (Micheli) Harms: B 35, 91; C 8 
Tetraberlinia bifolwlata (Harms) Hauman: C 82, 299, 447, 483; E 287 

Capparaceae 
Cleoma afospinosa IIris: AM 18; W 127 

Chryso ba I a naceae 
Magnistipulfl zenkeri Engl.: AM 70; E 110, 112, 114 

Combretaceae 
Combretum concbipetalum Engl. & Diels: E 108, 148 
Combreturn demeusci De Wild.: W 409, 502 
Combretum bntnalimdes Hutch. & Dalz.: C 99 
Combretum multinervium Exell: W 29 
Combretum sordtdum Exell: W 227 
Strephonema martnit Hook. f.: E 115 

Commelinaccae 
Commelina afiicana 1„: Wieringa 644 
Floscopa africana (P. Beauv.) C.B. Clarke: W 145 
Floscnpa glomerata (Willd. ex J.A. & J.H. Schulr.) Hassk.: W 448 
Palisota ambigua (P. Beauv.) C.B. Clarke: Wieringa 640 

Compositae 
Adenostemrna perrortetii DC.: W 115, 333 
Ethulia tonysoides L. f.: W 116 
Melanthera scandent i,Schum. & Thonn.) Roberty: W 380, 449; Wieringa 584; Y 12 
Struchium sparganophora (L.) O. Kuntze: W 344 
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Vernonia stellulifera (Benth.) Jeffrey: W 240 
Convolvulaceae 

Neuropeltis cf. velutina Hallier f.: S 51 
Cucurbitaccae 

Zehneria gilletii  (De Wild.) E. Jeffrey: W 497; Wieringa 659; Y 11,21 
Cyperaceae 

Bulbostylisfilamentasd (Vahl) C.B. Clarke: W 237 

Cyperus compressas L.: W 99 
Cyperus digitalus Roxb. subsp. acericomus (Spreng.) Kük.: W 139, 381 

Cyperus laxus Lam. subsp. bucbbolzii (Boeck) Lye: W 239 
Cyperus remotispieatvs Hooper: W 455 
Fuirena umbelUia Roitb,: W 454 
Hypolytrum senegalcnse A. Rich.: AM 79; V 104; W 131 
Mapania amplivaginata K, Schum.î AM 59; W 432 

Dichapetalaceac 

Dichapetalum cboristilum Engl.: C 173; R 29; S 5, 87, 219 
Dichapetalum lujae De Wild. & T. Durand: S 43, 70 
Dichapetalum minutiflorum Engl.: S 61 

Dipterocaipaceae 

Ancistrocladus barteri Scott-Elliot: R 80, S 231 
Ebenaceae 

Diospyros alboflavescens {Gürke) F. White: V 95 
Diospyrosferrea (Willd.) Bakh.: AM 15; E 142; V 122; W 11, 341 
Diospyros sanza-minika A. Chev.: AM 38 

Euphorbiaceae 
Antidesma venosum Tul.: W 532, 548 
Antidesma vogelianum Midi. Arg.: W 120, 150, 188, 505; Wieringa 607; Z 34 
Bridelia micrantba (Hochst.) Baill.: C 360 

Cleistanthus letouzeyi J. Léonard: E 136, 154; W 377 
Erytbrococca anomale (Juss. ex Poir.) Prain: Wieringa 590 
Eupborbiagrandifolia (Haw.) Croizat: W 256 
Keayodendron briddioides (Mildbr. ex Hutch. & Dalz.) Leandri: A 69; C 227, 261, 449 
Maprouncu ufricana Müll. Arg.: C 404 
Microdesmispuberula Hook. I. ex Planch.: R 144; S 104 
Oldfieldia ufricana Benrh. & Hook. f,: A 660, 663, 712 
Pentabraclnon réticulation Müll. Arg.: C 179 
Phyllantbus diandrus Pa\: R 138 
Pycnocoma corntita Mull. Arg.: W 34 

Flacourtiaceae 
Flacourtia vogelii Hook. f.: W 480 
Homalium abdessamrnadii Aschers. de Schweinf.: W 476 
Homalium africanum (Hook. f.) Benth.: AM 56 
Oncoba mannii Oliv.: Wieringa 562, 636 
Scottellia klaiueana Pierre; A 68 

Gramineae 
GitaduelLi marantifolia Franch.: R 6 
Isachne kiyalensis Robyns: W 456 
Leptapsis zeylanica Nées ex Steud.: Wieringa 551 
Panicum mueense Vanderyst: Wieringa 573 

Guttiferae 
Garcinia mannii Oliv.: E 306 

Garcinia staudtii Engl.: AM 14; C 566 
Psorospemtum lenuijolium Hook. f.: W 262 

H ippocrateaceae 
Salacia abita De Wild.: R 32; S 150 
Salaria leptochtda Fui.: Wieringa 563 

Icacinaceac 
Alsodeiopsis staudtii Engl.: Wieringa 651 

Desmostacbys tenuifolius Oliv. var. tenuifolius-, Wieringa 645 
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Icacina tmtnnii Oliv.: R 146; S 73 
Pyrenacantha vogeliana Baill.: S 145 

Irvingiaceae 
Desbordesta glaucescens (Engl.) Tiegh.: A 402 
Irvingia exct-lsa Mildbr.: A 472 
Klainedoxa microphylla (Pellegr.) A. Gentry: W 299a 
Klainedoxa trillesii Pierre ex Tiegh.: A 543 

Labiatae 
Hoslundia opposita Vahl: W 568 

Platostoma ajricanum P. Beauv.: W 358 
Solenostemon matinii (Hook. f.) Baker: W 447 

Liliaceae 
Chlorophytum laxum R. Br.: W 149 
Chlorophytum orchidastrum Lindl.: W 387 
Dracnena mannii Baker: A 289 

Dracaena viridiflora Engl, ex Krausse: D 63; W 255 
Linaceae 

Hugonia afzelii R. Br. ex Planch.: W 283 
Loganiaceae 

Strychnos bonnet De Wild.: V 55 
Sttycbrws congobma Gilg: R 166 
Strychnos staudtii Giig: V' 183 
Strychnos tchibangensis Pellegr.: W 396 

Loranthaceae 
Globimetula opaca (Sprague) Danser: W 596, 605 
Phragmantheru capitata (Sprcng.) Balle: Wieringa 593 
Tapinarlthus platyphyllus (Hochsc. ex A. Rich.) Danser: W 544 
Viscum congvleme De Wild.: AM 64; F 4; W 68 

Luxemburgiaceae 
Testuleagabonensis Pellegr.: A 801; C 330 

Malvaccae 

Hibiscus rostellatsu Gnill. & Perr.: W 126 
Marantaeeae 

Halopegia azurea (K. Schum.) K. Scbum.: W 151; Wieringa 545 
Marantochloa etmgensis (K. Schum.) J. Léonard & Mull.: V 188 
Marantochlou leucantha (K. Schum.) var. leucantha: Wieringa 585 
Marantochloapurpurea (Ridl.) Milne-Rcdh.: AM 1; W 313; X 11 
Sarcophryniutn brachystachys (Benth.) K. Schum.: W 17 

Melastomaraceae 

Calvoa orientalis Taubert: W 243 
Guyonia ciliata Hook. f.: W 419 
Memecylon vmde I lurch. & Dalz.: W 343 
Ochthocharis dicellandroid.es (Gilg) C. Hansen & Wickens: W 452 
Tristemma littorale Benth. subsp. biafraniim}ac<\.-Yi\.\ AM 43; W 158 

Meliaceae 

Carapa proccra DC.: C 77 
Entandrophragma congoense (De Wild.) A. Chev.: B 243, 313 

Entandrophragma cylmdricum (Sprague) Sprague: A 63; B 40; C 439 
Guarea cedrata (A. Chev.) Pellegr.: B 69; C 256 
Guarea thomsonii Sprague & Hutch.: A 469; B 74 
Trichitia monadelpha (Thonn.) J.J. de Wilde: E 104, 361; W 660; X 236; Z 25 
Trichilia tessnuinvii Harms: A 21, 634; X 236; Z 25 
Trichilia wclwitschii C. DC.: AM 31; C 687; E 268 
Turraeantbus africanta (Welw. ex C. DC.) Pellegr,: A 435 

Mimosaceae 
Albizia zygia (DC.) J.F. Macbr.: W 75 
Newtonia dupdrquetiana (Baill.) Keay: W 526, 550 
Parkia filicoidea Welw. ex Oliv.: A 117, 397 
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Moraceae 
Antiaris africana Engl.: A 643 
Dorstenia mannii Hook. f.: W 223, 274, 637, 645 
Ficus adolfi-fiiderici Mildbr.: V 62 
Ficuspseudomangifera Hutch.: W 8 
Milicia  excelsa (Welw.) C.C. Berg: A 78; C 700 

Nymphaeaceae 
Nytnphaea lotus L.: W 606 

Ochnaceae 
Ouratea ({[finis  (Hook. f.) Engl.: W 122, 352; X 72 
Ouratea calarttha Gilg: W 95, 469; X 146 
Ouratea congesta (Oliv.) Engl.: AM 66; R 99; S 171 ; W 41, 85, 94 
Ouratea elongata (Oliv.) Engl.: W 204; Wieringa 587 

Olacaceae 
Strombosia schefflcri Engl.: A 104; C 262, 335; E 201 ; V 93; W 491 

Orchidaceae 
Bulbopbyllum cocointtm Lindl.t Wieringa 580 
Genyorchis apetala (Lindl.) J.J. Vermeulen: Wieringa 538 

Papilionaceae 
Airyantba scbioeinjurthii (Taub.) Brummitt: S 132 
Baphia buettneri Harms subsp. hylophila (Harms) Soladoye: AM 9; W 88 
Baphia leptostemtna Baill.: C 76 
Baphiapubescetis Hook. f.: AM 35; C 211,423; F 6; W 58 
Baphiastrum braclrycarpum Harms: S 44 
Bapbiopsts parviûora Benth. ex Baker: Wieringa 547 
Millettia bipindensis Harms: AM 49, 69; C 352; E 217;W 152, 493; X 100; Z 30 

Pontederiaceae 
Heterantbera callifolia Rchb. ex Kunth: AM 24; W 141 

Pteridophyrac 
Antrophyurn mannianum Hook.: V 185; W 195 
Asplénium jaunclense Hieron.: V 136; W 347 
Blotiella currori (Hook.) Tryon: W 471 
Diplazium sammalii (Kuhn) C. Chr.: W 146; Wieringa 619 
Polypodium owariense Desv.: AM 12; W 348; X 108 
Tricbomanes balletrdianum Alston: V 72 
Trichonuwes mannii Hook.: V 73; W 369 
Triplophyllum gaboneme Holttum; R 4; S 19 
Triplophyllum vogelii (Hook.) Holttum: W 228, 446 

Rhamnaccac 
Maesopsis eminii Engl.: E 354 

Rubiaceae 
Belatwphora arborescent Hoyle: W 285 
Commitheca liebrechtsiana (De Wild. & T. Durand) Bremek.: W 305, 478 
Didimosalpinx abbeokutae (Hiern) Kcay: E 179 
Geophita involucrata Scbweinf. ex Hiern: S 31; W 417 
Hymenoeoleus globulifer Robbrechr: W 166 
Hymenocoleus hirsutus (Benth.) Robbrecht: R 36; S 72, 109; W 279, 4l8bis, 463 
Hymenocoleus nervopilosus Robbrecht var. orientait! Robbrecht: W 315, 418 
Hymenocoleussubipccactumha (K. Schum.) Robbrecht: AM 61; R 5; W 202 
Ixoragutneensis Benth.: W71, 197;X 186 
Mitragyna stipulosa (DC.) O. Kuntze: A 604 
Oldemandia goreemis (DC.) Summerh.: W 444 
Pseudosabicea medusula (Wernham) N. Halle: AM 29; W 55, 163 
Rothmannia whitfieldii  (Lindl.) Dandy: E 338 
Sabicea dinklagei K. Schum.: W 378 
Tricalysia vaclensis Robbrecht: R 128, 232; W 420 

Sapindaceac 
Allophylus cobbe (L.) Raeusch.: R 254; W 483 
Deinbollia maxima Gilg: W 400 
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Sapotaceae 
Gambeya africana (Don ex Baker) Pierre: W 295 
Manilkara argentea Pierre ex Dubard: W 119 
TieghemelLi africana Pierre: A 659 
Tridesmostemon omphalocarpoid.es Engl.: A 640 

Scytopetalaceae 
Oubanguia bmrifolia (Pierre) Tiegh.: Y 19 

Simaroubaceae 
Odyenda gabonensis (Pierre) Engl.: C 318, 782; S 139 

Sterculiaceae 
Eribroma oblonga (Mast.) Bodard: A 25; C 194 
Leptonychia echinocarpa K. Schum.: Wieringa 621 
Leptonychia lasiogytie K. Schum.: F 5 
Leptonychia multiflora K. Schum.: AM 37; R 64; W 13, 13bis, 49, 110 
Sterculia subviolacea K. Schum.: W 1 

Thymelacaceac 
Dicranolepis baertsiana De Wild. &: T. Durand: W 63, 181 
Dicranolepis vestita Engl.: AM 8, 23; W 62, 101 

Tiliaceae 
Duboscia viridiflora (K. Schum.) Mildbr.: C 186 
Grewiapinnatifida Mast.: C 54; E 165 

Ulmaceae 
Celtis adolfi-friderici Engl.: A 126; AM 55 

Urticaceae 
Laportea ovalifolia (Schum. & Thonn.) Chev.: W 51,401 

Violaceae 
Rinorea cerasifolia M. Brandt: W 102, 160, 277, 339 
Rinorea karnerunensis Engl.: D 16 
Rinorea longicuspis Engi.: Wieringa 546 
Rinorea müdbraedii M. Brandt: Wieringa 561 
Rinorea subsessilis M. Brandt: AM 2; C 618; D 6; R 8; W 467 
Rinorea welwitschii (Oliv.) O. Kuntze: C 83; R 239; W 258 

Vochysiaceae 
Erismadelphus exsul Mildbr.: A 184 

Zingiberaceae 
Aframomum limbatum (Oliv. & Hanb.) K. Schum.: W 443; Wieringa 554 
Renealmia cincinnata (K. Schum.) Baker: W 92 

Explanation of préfixés in Minkébé collection: A, B: voucher specimen transect trees > 70 cm dbh; C, E: voucher specimen tran- 
sect trees > 10 cm dbh; R, S, V, X, Y, Z: voucher specimens subplots; AM: André Moungazi; D: Dibata; F: Mondjo, Obianq; W: 
Wilks. 
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